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LIMITING AMINO ACIDS IN SUNFLOWER 
MEAL FOR GROWING SWINE 
R. C. Wahlstrom, R. C. Thaler and G. W. Libal 
SWINE 
DAY 
Department of Animal and Range Sciences 
SWINE 83-2 
Increased production of sunflower seeds, particularly in 
South Dakota, North Dakota and Minnesota, has increased the 
availability of sunflower meal as a protein supplement source 
for livestock diets. Previous research has shown that sunflower 
meal is not a good source of the amino acid lysine, the first 
limiting amino acid in sunflower meal. If lysine is available 
at a competitive cost, economical diets can be. formulated using 
synthetic lysine and sunflower meal that are equal in lysine 
content to diets using soybean meal as the protein source. This 
study was conducted to identify other limiting amino acids in a 
lysine fortified low protein, corn-sunflower meal diet for the 
growing pig. 
Experimental Procedure 
One hundred twelve weaned pigs averaging approximately 53 lb 
were allotted to seven dietary treatments replicated four 
times. Allotment was on the basis of sex and weight with two 
barrows and two gilts in each pen. The pigs were housed in a 
slotted floor, totally enclosed confinement building. Pigs were 
weighed weekly during the four week experiment. Blood samples 
were collected from all pigs. on day 28 of the experiment and 
these samples were analyzed for urea nitrogen. 
The composition of the diets is shown in table 1. 
mental treatments were as follows: 
Treatment 1 - 12% protein sunflower meal diet plus 
.4% L-lysine 
Treatment 2 - Diet 1 plus .05% L-tryptophan 
Treatment 3 - Diet 1 plus .1% L-th-reonine 
Treatment 4 - Diet 2 plus . 1% L-threonine 
Treatment 5 - Diet 4 plus .1% L-isoleucine 
Treatment 6 - Diet 5 plus .1% DL-methionine 
Treatment 7 - 16% protein sunflower meal diet plus 
.27% L-lysine 
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Experi-
Table 1. Composition of Experimental Diets (%) 
Ingredient 
Yellow corn 
Sunflower meal, 41.2% C.P. 
Dicalcium phosphate 
Ground limestone 
Salt, white 
Trace mineral premixa b 
Vitamin additive premix 
L-lysine hydrochloride 
a 
12% protein 
86.7 
10.2 
l.2S 
.8 
. 3 
.OS 
.18 
.S2 
16% protein 
74.67 
22.7 
.65 
1 . 1 
. 3 
.OS 
.18 
.3S 
Supplied the following minerals in ppm: zinc, 100; iron, 
7S; copper, 7.S; manganese, 2S; iodine, .17S and selenium, .1. 
b 
Supplied per pound: vitamin A, lSOO IU; vitamin D, ISO IU; 
vitamin E, S IU; vitamin K, 1 mg; riboflavin, l.S mg; panto-
thenic acid, 6 mg; niacin, 8 mg; vitamin B 12 , 6 mcg; pyrantal 
tartrate, 48 mg and chlortetracycline, 2S mg. 
Results 
Growth performance and blood urea nitrogen data are 
summarized in table 2. All diets were supplemented with syn-
thetic lysine at levels above National Research Council recom-
mendations and calculated levels of lysine were equal in all 
treatments. Pigs in treatment 7, fed the 16% protein diet, 
gained faster, consumed more feed daily and were more efficient 
in feed utilization than pigs in treatment 1, fed the 12% pro-
tein diet. Supplementing the 12% protein diet with either 
tryptophan or threonine alone did not significantly improve pig 
performance. However, when tryptophan and threonine were added 
together (treatment 4) rat~ of gain and feed/gain were improved. 
Further supplementation with isoleucine and/or methionine did 
not significantly improve gain or efficiency over that of pigs 
fed the diet supplemented with tryptophan and threonine. Aver-
age daily gain and feed/gain were not significantly different 
among pigs fed the 16% protein diet (treatment 7) and those fed 
the 12% protein diet supplemented with the combination of tryp-
tophan and threonine alone (treatment 1) or along with isoleu-
cine and methionine (treatments Sand 6). Average daily feed 
consumption was highest for pigs fed the 16% protein diet. 
Blood urea nitrogen levels decreased as amino acids were 
supplemented to the 12% protein diet indicating an improvement 
in amino acid balance of these diets. The increase in blood 
urea nitrogen of pigs fed the 16% protein diet indicates an 
excess of amino acids was present in this diet. 
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The results of this experiment suggest that the second and 
third limiting amino acids (after lysine) in sunflower meal are 
tryptophan and threonine. The data were not conclusive as to 
whether isoleucine or methionine are deficient in sunflower 
meal, since there were no significant improvements when these 
two amino acids were added to the 12% protein diet used in this 
experiment. 
Summary 
An experiment utilizing 112 weaned pigs was conducted to 
study the amino acid deficiencies of sunflower meal for growing 
swine. Lysine was suppl~mented to all diets at levels above 
suggested requirements. 
Twelve percent protein, sunflower meal diets containing 
added lysine were improved when supplemental tryptophan and 
threonine were both included in the diet. Pig performance was 
not improved further when isoleucine and methionine were added 
in addition to tryptophan and threonine. Rate and efficiency of 
gain were not different among pigs fed the 16% protein diet and 
those pigs fed 12% protein diets containing tryptophan and 
threonine with or without isoleucine and methionine. 
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Diet 
Table 2. Effect of Amino Acid Supplementation of a Low 
Protein, Lysine Supplemented Sunflower Meal Diet 
12% Erotein and lysine 16% 
Amino Acids --- Tryptophan Threonine Tryptophan Tryptophan Tryptophan 
Threonine Threonine Threonine 
Isoleucine Isoleucine 
Methionine 
Treatment No. 1 2 3 4 5 6 
a 
Initial wt, lb 53.1 53.1 53.1 53.2 53.1 53.3 
Final wt, lb 
lbb 
83.2 85.8 80.4 90.6 90.6 94.7 
Avg daily gain, 1.08 1.17 .98 1. 34 1. 34 1.48 
Avg dailydfeed, lbc 3.40 3,50 3 .10 3.56 3.51 3.85 
Feed/gain 3.21 3.02 3.29 2.69 2.64 2.61 
Blood urea nitrogen, 12.l 10.4 10.2 8.9 8.5 8.6 
mg/dle 
a 
Four lots of four pigs each per treatment. 
b 
Means of treatments 1 and 3 are different than 4, 5, 6 and 7; treatment 2 is 
different than 6 and 7, (P<.01). 
c 
Means of treatments 1, 2, 3, 4 and 5 differ from 7, treatment 3 differs 
from 6, (P<.01). 
d 
Means of treatments 1 and 3 differ from 4, 5, 6 and 7 (P<.05). 
e 
Means of treatment 1 differs from 3, 4, 5, 6 and 7; tr~atment 2 differs from 
5, 6 and 7; treatment 3, 4, 5 and 6 differ from 7. 
Qrotein 
7 
53.7 
96.1 
1. 51 
4.05 
2.66 
14.6 
